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LETTER OF TRANSMITTAL.
I o w a  S t a t e  C o l l e g e  o f  A g r i c u l t u r e  a n d  M e c h a n i c  A r t s ,  i 
E x p e r i m e n t  S t a t i o n ,  A m e s , Iow a, A p r i l  11,1898. f
Hon. L. M. Shaw, Governor of Iowa:
S ir —I have the honor to transmit herewith a bulletin on the Russian 
thistle, by Prof. L. H. Pammel, for publication in accordance with sec­
tions 1564 and 1565 of the code of Iowa.
C. P . Cu r t i s s ,
Professor of Agriculture and Director o f Experiment Station.
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TH E  RUSSIAN TH ISTLE.
(Salsola K ali L. variety, Tragus D C.)
BY L. H. PAMMEL.
The reasons for the  publication of a Russian th is tle  bulletin  a t th is tim e 
are two-fold. The first bulletin,* issued in  1894, is nearly  exhausted, and 
as th e re  are numerous r e q u e s t s  for the  same it  has S 3 e m e d  be tte r to revise 
th e  old and add such new inform ation as has C 3m e to hand. Secondly, we 
have had sufficient knowledge to  enable us to  say w hether the  weed has 
been as aggressive as it promised to be, and w hether the  weed has spread 
to  any g rea t ex ten t in th is  s ta te t since 1894.
ORIGIN.
T he g r e i t  botanist Linnaeus w is fam iliar w ith the  p lant as it occurred 
in  E astern  Europe, and referred it to Salsola K ali L . , common along the  
sea coasts of Europe. De Candolle, also an em inent and la te r botanist, 
considered the  form occurring in Southeastern Europe as a varie ty  to which 
he gave th e  name of Tragus, so th a t the  p lant became known to botanists 
as Salsola K ali L. var. Tragus D C
D r. Asa Gray,} the most distinguished of American system atic botanists, 
as well as Dr. Sereao W atson, referred  the early  introduc’d plants of the 
Russian th is tle  to the A tlantic species, Salsola K ali L.
The Russian th is tle  is native to Southeastern Europe and W estern Asia, 
especially Siberia, w here it  has flourished for centuries. I t  has in fact long
* The Russian Thistle. Bulletin Iowa Agricultural College Experiment Station, 
26: 1894.
t  The law covering the publication of this bulletin, as codified by the Twenty-sixth 
General Assembly, reads as follows:
Section 1564. “ A bulletin shall be prepared by the professor of agriculture of the 
agricultural college, briefly describing by words and cuts the Russian thistle, with the 
best known means of staying its progress and effecting its extermination, which shall 
be printed by the state printer, at public expense, from time to time, In such numbers 
as the secretary of state and said professor of agriculture may direct to supply the 
demand. A sum of money sufficient to pay for the cost of printing and making suit­
able plates for illustrating said bulletin is hereby appropriated from any funds in the 
state treasury not otherwise appropriated.
Section 1565. “ The secretary of state shall furnish to the agricultural college such 
numbers of said bulletins as it may desire to circulate, and also to county auditors, on 
their requisition, such numbers as may be necessary to supply all township and town 
or city officers with copies, and a sufficient number to distribute to all farmers desir­
ing the same.”
t  Watson Coulter. Gray's Manual of the Botany of the Northern United States. 
784 6th Ed. 1890.
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been a serious pest in the cereal and flax fields. Here it long ago 
received the common appellation of “ Leap-the-field,” so well described by 
Henfrey t  in his work on the vegetation of Europe.
“One curious plant of the thistle tribe has attracted the notice of most 
travelers, the Wind-witch, as it is called by the German colonists, or 
Leap-the-field, as the Russian name may be translated. It forms a large 
globular mass of light, wiry branches interlaced together, and in autumn 
decays off at the root, the upper part drying up. It is then at the mercy of 
the autumn blast, and it is said that thousands of them may sometimes 
be seen coursing over the plain, rolling, dancing and leaping over the 
slight inequalities, often looking at a distance like a troop of wild horses. 
It is not uncommon for twenty or thirty to become entangled into a mass, 
and then roll away, as Mr. Kohl says, 1 like a huge giant in his seven- 
league boots.’ Thousands of them are annually blown into the Black Sea, 
and here, once in contact with water, in an instant lose the fantastic grace 
belonging to their dry, unsubstantial texture.”
So far as I know the weed is not general in other parts of Europe, espe­
cially central. The conditions prevailing in regions covered by the Russian 
thistle in Europe are like those in the W est in a most striking manner, 
and it is not surprising that this weed should first make its appearance in the 
United States in a region that produces a somewhat similar native vegeta­
tion.
INTRODUCTION INTO THE UNITED STATES 4
]. Oreston.
2. Missouri Valley.
3. Onawa.
4. Turiri.
5. Battle Creek.
6. Denison.
7. Va;e.
8. Sutherland and 
Paulllna.
9. Spencer.
10 Armstrong.
11. Ledyard.
12. Algona.
13. Luveme.
14. Mason City.
15. Boone.
16. Gilbert.
17. New Hampton.
18. Oedar Rap'ds.
IB. Lyons.
20. New Providence. 
21 Peterson.
22. Marathon.
23. Ottumwa.
24. Emmetsburg.
25. Oarroll.
2. i o w a  D i a n u B U i i j j .
Its introduction into the United States has been tersely told by L. H. 
Dewey of the division of botany of the United States Department of Agri­
culture.
“The plant was first introduced into the United States in 1873 or 1874 in 
flaxseed brought from Russia and sown near Scotland, Bonhomme county,
+ The vegetation of Europe, its condition and causes. London. 206. 1852.
U. S. Dept, of Agrl., D iv . of Bot. 15:18. 1894.
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R u ss ia n  t h is t le ,  a. B ra n c h  o f m a tu r e  p la n t ,  n a t u r a l  s ize . b. Y o u n g  see d lin g , c. F lo w ­
e r  a n d  h a ir s ,  d. F lo w e r, c a n d  d  e n la rg e d  th r e e  tim e s , e. Seed e n la rg e d  five 
t im e s . / .  E m b ry o . C u t u s e d  b y  p e rm iss io n  U. S. D e p t, o f A g rl.
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South Dakota. The land the re  is somewhat hilly, and corn is th e  chief 
crop raised, so tha t, owing to the  wooded ravines and the  standing corn- 
•talks, the  Russian th is tle  was a t first slow in spreading. In i 877 it  first 
appeared in Yankton county, east of Bonhomme, and five years la ter i t  had 
spread to the counties to the  north  and west of Bonhomme. I t  continued 
gradually to cover new te rrito ry  until 1888, when it had infested most of the 
oounties between the  Missouri and Jam es rivers south of the Huron, P ie rre  
and Deadwcod division of the  Chicago & N orth-W estern railway. The 
strong winds during the  w inter of 1887—’88, followed by the dry summer of 
1888, and possibly a  fresh im portation of seed.into the flax fields of Faulk or 
M cPherson counties, caused the weed to  spread w ithin two years to nearly 
all the rem aining counties between the  Missouri and Jam es rivers in South 
Dakota and in the  southern tie r  of counties in N orth  Dakota. A t about the  
same tim e it  invaded northern  Iowa and northeastern  Nebraska. The dates 
on map 2 indicate approxim ately the  years during w hich the  Russian th istle  
first appeared in th e  counties thus marked. Since 1888 the  Russian th istle  
has been steadily spreading until now all th e  counties of South Dakota east 
of the Missouri riv er and twenty counties in N orth  Dakota are infested, and 
th e  plants have crossed to the  west side of the  Missouri river in a t least 
four places in these states. Two counties in western Minnesota, th ree  in 
northw estern Iowa, and four in northeastern  N ebraska are thoroughly 
infested w ith the  weed. A ltogether th is makes one almcst continuous 
area  of about 36,000 square miles which has become more or less covered 
w ith  th e  Russian th istle  in the  com paratively brief period of twenty years.”
PRESENT DISTRIBUTION.
So far as known a t p resent to the  w riter, it occurs in th e  following states: 
Minnesota, N orth and South Dakota, Iowa, Illinois, Indiana, Ohio, Nebraska, 
Kansas, Missouri (?), Colorado, New Mexico, Wyoming, Idaho, Oregon (?), 
California. These show considerable extension since the  publication of Mr. 
Dewey’s bulletin on the Russian thistle.
IO W A  D IS T R IB U T IO N .
The localities a t which it  is found in Iowa are Rock Rapids, Emmetsburg, 
Spencer, Council Bluffs, Edna, Ames, New Providence, L ittle  Rock, Cal- 
nmet, Missouri Valley, Mason City, Eagle Grove, Maxwell, Cedar Rapids, 
W hiting , Sioux City, Tem pleton, Grinnell, New Albion, Peterson, Ottumwa 
Ledyard, Davenport, M uscatine, Carroll, A rm strong, Dubuque, Clinton, 
Turin, Onawa, Sutherland, New Hampton, Creston, Lyons, Boone, Gil­
bert, Ontario, Kossuth county, (Elmore, Minn.), Luverne, B attle Creek, 
Holstein, Ida G rove, Paullina, 'V ail, B attle  Creek, Denison, M arathon 
and Algona.
I t  may be of in terest to  briefly compare the present d istribstion  to th a t 
occurring in 1894. The localities a t which it was then  found were Rock 
Rapids, Em m etsburg, Spencer, Council Bluffs, Edna, Ames, Mason City, 
L ittle  Rock, Calumet, Missouri Valley, Eagle Grove and N orthw est Iowa.
L ast fall the  departm ent issued a press report, but few replies were 
received, and but few isolated localities were obtained. N evertheless the 
distribution  has been considerably extended through  inform ation from stu-
10
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RU SSIAN T H IS T L E  L E A F . CBOSS-SBCTION .
Figure 1. e. Epidermal cells with hairs at h. p. Palisade parenchyma, up Under­
lying parenchyma, v. Vascular elements of large mid vein through which f jod mate­
rial is conducted, darker shaded portions ducts. 8. Thick walled sclerlds. Water 
storingtlssue. v. Section through small veins.
Figure 2. Cross-section of leaf more magnified than figure 1. c. Cells containing 
compound crystals of oxalate of lime. w. Water storing cells, pp. Palisade paren­
chyma. up. Underlying parenchyma, e. Epidermal cells.;
Figure 3. Cross-seotion of leaf more magnified than figure 2. Letters refer to same 
structures, v. Shows a small fibrovascular bundle.
Figure 4. Cross-section of leaf through one of the ridges, e. Thick wall epidermal 
cells. 8. Thick walled sclerotic cells for the purpose of giving strength to the leaf. pp. 
Palisade parenchyma with green chlorophyll grains where food Is made by the plant.
Figure 5. Surface view of leaf showing stoma with two guardian cells, these con­
tain chlorophyll. g. Guardian cell. e. Epidermal cells.’
dents and personal observation. On th e  whole, however, we may say th a t 
the new areas are not numerous since the  publication of the last, report, nor 
has it spread extensively from old patches, which is most encouraging.
CHARACTER OF THE PLANT.
Seedlings and young  p lants .—A seed of Russian th istle  when placed 
under favorable conditions of m oisture and heat absorbs w ater. W ate r is 
readily  absorbed since the  covering of th e  seed (testa) is very th in . This 
fact assures the  germ ination of a large num ber of seed, which would be lost
12
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if the process of w ater absorption proceeded more slowly. The absorp­
tion of w ater causes the  em bryo to  swell, the  caulicle is pushed out, and, 
may, in many cases, be seen attached  to  the seed. By continued growth 
the  testa  is finally throw n off, showing the  two cotyledons a t the  o ther end. 
W hen germ inating  on the  surface of the ground the whole coiled embryo
Fig. 1. Russian thistle after germination with a pair of cotyledons c and young 
leaves (.
Fig. 2. Russian thistle “seeds” with attached calyx and pod. At a before removal 
from pod. At Z> entirely removed from pod. At c partially straightened out, some­
what magnified.
may be seen. I t  soon straightens out, the  cotyledons become erect, while 
the caulicle pushes in the  ground. H ere it so in produces a s tra ig h t root 
and fastens itself by mean3 of its delicate rootlets which come out laterally . 
T he succeeding small leaves are crowded on th e  short stem above the coty­
ledons. In this sta te the youcg plant resembles a young grass p lant o r the 
seedling of a pine. The your.g leaves in th is condition are  fleshy, another 
adm irable provision for protecting itself, since these cells not only contain 
an abundance of m oisture, but they are adm irably fitted to discharge the 
functions imposed upon it  Not only are the  cells well provided w ith chlo­
rophyll, which is destined to m ake plant food, but the  w ater, as stated 
above, is abundantly found in  these fleshy leaves and stems. T he w ater 
contained is slowly released while the  p lant is discharging its functions.
13
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T his fact accounts for its success in the  d rier regions of th e  old world, and 
its  adaptability  to surroundings in the new. •
T he fu rther development of the  p lant is somewhat s’ow. I t  continues 
to produce a  succulent growth which continues to store up m oisture in its 
leaves and branches. A cross-section of the  leaf shows the  epiderm al cells 
are well protected to  prevent the transp ira tion  of water. The outer cover­
ing of th e  cell wall (cuticle) is strongly developed. U nderneath the  epider­
mal layer the assim ilating cells occur. These oells are elongated and con­
tain  small green chlorophyll graics. ’The bulk of the  leaf is made up large, 
mostly colorless cells, whose chief function is for the storage of water. The 
w ater storing cellsoccur jui-t underneath the  assim ilating portion ef th e  leaf. 
A t the  aDgles of the leaf, and below the assim ilating portion, occur small 
veins. These are the conducting elements, and connect w ith a  large vein 
which occupies the central p i r t  of the  leaf These veins are for the p u r­
pose of conveying, not only the elements, w ater holding in solution various 
nu trien t substances, but the m aterial worked over by green portions of the  
leaf and made into p lant food; these go to various parts of the plant.
W hen the p lant flowers a change begins to  take place. The early  leaves 
w ither and mostly fall off. The p lant produces numerous short branches, 
which la te r elongate. A t first they are crowded, but la te r th e  stem 
elongates and the leaves become separated. These leaves are  very differ­
en t than  the  early  ones. A t each node th e re  ocsurs a single sharp-pointed 
leaf and two somewhat sim ilar bracts. O rdinarily these would pass for 
leaves. They are  in fact modified leaves.
Figure L Flower of Bussian thistle showing calyx, stamens, and pistil. (King.) 
Figure 2. Fruit of Bnsslan thistle showing turban shape. (King.)
Figure 3. Bussian thistle colled embryo of seed. (King.)
Figure 1. Oross-sectlon of frnit and seed of Bussian thistle. «. Capsule, t. Testa. 
em. Embryo. (Pammel.)
4 1
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Flowers.—The only method of carry ing the  weed over frcm  one season to 
th e  next is by the production of seed. And these are produced abundantly 
by the  plant. An exam ination of the  p lant in Ju ly  and August will show 
a flower in a  cup-shaped depression, formed by the  two bracts mentioned 
above. The flower is apetalous. In  many of our common flowers, like the  
rose or straw berry, the nonessential organs of the flower, which are not 
concerned in the  production of seed, consist of two circles. The inner 
(corolla) in the straw berry  is white, outside of th is  another circle (calyx) 
of a green color. T oeether these two circles in descriptive botany are desig­
nated the perianth, or the calyx alone is tei med the perianth. The perianth  
or calyx of the Russian th istle  is th in  and membranous. W hen fully 
expands d, about a fourth of an inch across, and u ually of a b righ t, rosy 
hue. The calyx is persistent, rem aining attached to a id  enclosing the 
fruit. The essential organs, those necessary for the production of seed, are 
of two kinds. The outer circle, known as the  stamens; the  inner, as the  
pistil. T here are five stamens. These nearly equal the calyx. The 
stamen consists of a thread-like bcdy known as the  filament. This bears 
a t th e  end an enlarged affair known as the  anther. The an ther contains a 
powdery substance, th e  pollen. The pistil, destined to contain the  seed, is 
simple and has coming from it  two slender styles.
A lthough many of our plants are pollinated by inrects, the  Rus­
sian th is tle  has dispensed w ith these valuable co-workers. I t  depends 
upon the  wind to  carry  the pollen from cue p lant to another o r from one 
flower to another. Since th e  p lant is adapted to a clim ate w here sunshine 
largely  prevails, the m ajority of flowers are likely to be cross-pollinated, 
and though th is should fail the re  are still chances for clcse pollination as 
the  structu re  of the  flowers show. I t  is not known, however, w hether the  
p lant is self-impotent. This is, however, not likely to prove true, since 
many of the  weeds do not belong to th e  self-impotent class.
Seed.—The p istil contains a single, small depressed obconical seed, about 
one-sixteenth of an inch in diam eter. Technically, the  seed is a fruit, since 
th e  wall of the  ovary is attached to the seed-coat. A cross-section th rough 
th e  “ seed” shows th a t the  wall of the  ovary consistsof th ree  or four rows of 
somewhat thickened, elongated cells, followed by the seed-coat, consist­
ing of somewhat loosely arranged  irregu la r parenchym a cells w ith th in  
walls. The embryo is joined directly to this. The seed, in descriptive 
works, is said to  be exalbuminous, like the  pea and bean, although ro t 
stric tly  speaking correct, since some m aterial is stored outside of the  embryo 
or germ, as in corn. The endosperm is followed by the  somewhat com­
pactly arranged cells of the  embryo. These cells contain fa t and protein 
grains and crystals of oxalate of lime. The fat and protein constitute 
reserve food substances stored away in the  seed to be used during germ in­
ation.
The reed of the Russian th istle  is unique in  o ther respects. T here is 
nothing suggestive or a ttrac tive  in the gray or greenish color, but th e  shape 
is peculiar and may be likened to a helix. T he wide portion resem bling a 
tu rban . The embryo is coiled to economize space, since when straightened 
out i t  is half an inch long. In th is form the  embryo is compactly housed in 
the  small space of one-sixteenth of an inch in d iam eter a t m aturity.
Dissemination.—The first step in the  continued existence of a  p lan t is the  
production of seed, and afte r th e  seed had been formed it m ust be scattered ,
j t 15
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for w ithout th is dissemination the  plants would so crowd each o ther th a t in 
th e  struggle with o ther p lant forms th e  species would not long continue to 
th rive . To overcome this, the Russian th istle , like many o ther p ra irie  
plants, grows in  a somewhat circu lar and bushy form The m ature p lant is 
quite tough, and would rem ain in situ bu t for th e  action of the wind which 
causes the p lant to move now in one direction, and now in another, assisted 
also, frequently, by th e  slightly frozen ground. The p lan t breaks away 
near th e  surface of the  ground. Once separated from th e  root the  winds of 
autum n a ad w inter compel i t  to  roll over and over till i t  comes against some 
tem porary object, to  rem ain till shifting winds cause it to reverse its 
course or move in another direction. Its power to compete w ith other 
plants is woaderful, since a  single plant, two or th ree  feet in diam eter, is 
estim ated to bear from 20,000 to 30,000 seeds. Professor F letcher estim ated 
th a t a p lant six feet in diam eter, bore 2,000,000 seeds. Nor are all the  seeds 
dropped a t once. Mr. Dewey made the  in teresting  observation th a t the 
m ature flower w ith its seed is held in the  axils of the  bracts by two minute 
tufts of coiled hairs, which prevents the  seed from falling out a t once when 
th e  weed begins to roll. T here are  also o ther means of scattering . The 
fru it, w ith its papery calyx, when removed from the  plant, is sometimes 
carried  for short distances by h igh  winds. The seeds a re  also carried 
along the  snow for a considerable distance, th e  papery calyx well serving 
th e  purpose of allowing the wind to carry  it  along as a sailboat is moved 
forward on the w ater.
W e must also mention human agencies. Human agencies as a factor is 
shown in its early Dakota introduction. In  th is case the  weed was introduced 
with flax seed, b rought from Russia and sent near Scotland, Bonhomme 
county, South Dakota. The railroad may be mentioned as another agency 
in the dissemination of the  Russian th istle . T here are  several ways in 
which th is  dissemination may be brought about. F irst, largely th rough 
th e  transportation  of cattle and o ther live stock, in which straw , infested 
w ith the  th istle , is used as bedding; a second way in which the  railroad acts 
as a ca rrie r  of th is weed is by th e  transportation  of small grain  which, in 
many cases, contains the seed of th is weed, and is dropped along the 
railroad.
Its dissem ination by human agencies may then  be put under two heads, 
seed and common carriers, and th e  most im portant of these is probably the 
common carrier. The fact th a t Russian th istle  has made its appearance 
along all our g rea t trunk  lines in the  west is a strong reason for regard ing  it 
as one of the chief means of its wide distribution. B ut we should not blame 
the  railroads for its distribution, since they simply convey the products from 
the  farm er as they are turned over to  them. F or instance, the cattle buyer 
furnishes straw  for bedding, th e  m erchant furnishes grain  which is put into 
cars; i t  may or i t  may not contain Russian th is tle  seed. In all probability, 
when the grain  comes from the Russian th is tle  d istric t i t  eontains seed from 
th is weed.
Duration of roots —The Russian th is tle  has a strong tap  root, dull white 
in color, slightly  tw isted near the surface of the  soil or crown of the plant. 
I t  is an annual and in August and Septem ber seeds have abundantly m atured 
for next year’s crop.
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T H E  B U S S IA N  T H IS T L E  CO M PA EED  W IT H  O T H E R  T U M B L E  W E E D S .
The Russian th is tle  resembles a  number of o ther plants which are  com­
mon not only in portions of th is sta te but o ther parts  of the  west. I t  is also 
frequently m istaken for weeds which do not resemble it  in any respect. 
During the early excitem ent of the Russian th is tle  invasion I  had numerous 
letters, and specimens indieating th a t  the spiny nightshade, o r buffalo 
bur (Solarium rostratum Dunal) was supposed to  be the  Russian thistle. 
This weed, however, has been described in another connection;* also in 
Bulletin 26. Its  yellow flowers and melon like leaves a t once distinguish 
it  from the tru e  Russian thistle.
The Russian th is tle  resembles, in a very strik ing  manner, one of our 
common tum ble weeds, Amarantus albus. The globular form of th is  p lant 
and the  somewhat sharp-pointed leaves, when dry, give it  somewhat the 
character of the  Russian th istle . This p lant is common throughout the 
sta te of Iowa, and one may see it collect in  g reat masses along fence rows, 
in  ditches, along hedges and wind-breaks. I t  scatters its seed in very 
much the same way. The seeds of th is  p lant a re  smooth, black and shiny. 
A nother tum ble weed which it  closely resembles is th e  g rea t tum ble weed 
of the  plains, Cycloloma atriplicifolia. This p lant belongs to the  same family 
as th e  Russian th is tle  does. I t  is an annual w ith numerous branches, a lte r­
nate, sinuate-toothed, petioled leaves. T he leaves a re  never spiny. The 
flowers are borne in small panicled sessile clusters. The p lant frequently 
grows to an enormous size.
Some years ago a friend who was spending same tim e in western Kansas 
noticed these g iant weeds bounding the prairies and, in th e  distance, mistook 
them  for living objects.
In the  butum n they break away from th e  ground and roll away over the 
plain, p ra irie  and fields. The species is, as yet, not common in th is  state. 
I t  grows, however, a t several points, Muscatine, Cedar Rapids and Des 
Moines.
TR O U B L E S O M E N E SS ® F  T H E  W E E D .
T hat th is weed is a most troublesome one is shown by the  fact th a t the  
farm ers of th e  sta tes of Minnesota, Wisconsin, Iowa, the  Dakotas and 
N ebraska m et in convention several years ago to devise ways and methods of 
exterm inating it, o r to impede its progress, and several of the  states have 
had independent sta te  conventions to discuss the  same subject.f
I t  is said th a t some of the crops, especially flax and wheat, in some of 
th e  worst infected d istric ts of the  Dakotas, were left standing because of 
the  quantity  of Russian th istle . I t  has, as yet, not become so troublesome 
as th is in th e  sta te of Iowa, yet in some of th e  worst infected d istric ts it 
does much damage, and much tim e and labor have been spent in try ing  to 
eradicate it. F urther, we m ight note the injury it does to animals th a t run 
in the fields which are  badly infested w ith it. The sharp  spines frequently 
inflict injuries of quite a  serious nature, causing inflammation and conse­
quent festering. In order to overcome th is, horses have been protected 
w ith h igh  boots.
*L. H. Pammel. Two noxious weeds. Bull. Ia. Agrl Coll. Exp. Sta. 28: 205.
+ Nelson Williams. The Bussian Thistle. Fargo, N. Dak. 16. ip  I. 1894.
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Mr. Dewey notes the most in teresting  fact In connection with th is weed, 
th a t during p rairie  fires the burning th istles cause a  g rea t am ount of dam­
age by crossing fire-breaks, which would otherw ise be am ple protection to 
buildings o.’ stacks, and by destroying wooden posts and fences. The 
p lant being compact and wojdy a t m aturity  is be tte r fitted to carry  fire than  
any other tumble-wesd in th e  p rairie  region. The th is tle  banks up against 
wire fences, often completely covering them , and the  force of the  wind 
against th e  branches often break th e  fences down, or if fire gets into them  
th e  posts a re  alm ost certain  to be destroyed.
W e may also say here th a t where these th istles collect in large masses 
they become h ib e rm tin g  places for insects, and 'thus become a very 
positive injury. If for no o ther reason than  th is the  Russian th istle ought 
to  be destrjyed.
M ETH O D S O F  E X T E R M IN A T IO N .
The Russian th istle , as said before, is an annual, hence it  would seem an 
easy m atter to destroy it.  And as a  m a tte r of fact, when taken in tim e, i t  is 
not a difficult weed to remove. Its noxiousness comes largely from the fact 
th a t  th e  p lant is so productive. If a  Russian th istle  is once cut off a t 
th e  surface of the  ground it  never grows and hence in all cultivated 
fields it  is not likely to prove a g rea t pest. The question is, however, a 
very different one in pastures, meadows and roadsides; here the  weeds can­
not be removed by cultivation and many of the  plants m ature th e ir  seed 
unobserved. The removal of the  weeds along the  roadsides is im portant 
because it  is largely from th is source th a t our fields become infested, and 
th e  removal of th e  weeds a lo jg  the  roadside can best be accomplished by 
running over the  patch w ith a mower. I t  ought, as a  m atter of fact, become 
th e  regular practice of the  road overseer to kill the weeds along th e  road­
side a t least once a year and th is ought to be done in July, when the  plants 
a re in full flower. In  the  pastures i t  would be well to follow the  same plan, 
only one should take into consideration th a t many of the  small weeds will 
rem ain unobserved or perhaps cannot be touched with a mower. In mead­
ows th e re  is not usually very much danger, because the  weed requires the 
open, free groand, a n i  in well regulated meadows the open, freeground is not 
common, or a t least should not be. I t  is also im portant to consider in this 
connection, the method of exterm ination afte r the seeds have once formed. 
In speaking of the distribution of the weed the statem ent was made th a t 
fences, hedges aod wind-breaks were effective barriers against its fu rthe r 
spread. Mr. Dewey says: “T ree planting has been advocated, and if the 
m ethods of weed eradication employed in the  past years are to be used, 
trees may aid som?what. The tim bsr claims throughout th e  g rea ter part 
of South Dakota are so full of Russian th is tle  th a t i t  is impossible to culti­
vate them , and they become a source of distribution instead of a barrie r to 
it. A good growth of tim ber would certainly re ta rd  to some ex ten t the  
rolling plants, but i t  would not be an effective b a rr ie r .” On th is  point it 
has been stated  fu rthe r th a t sunflowers would constitute an effective break, 
and being an effective break it  would be an easy m atter during the early 
spring to set fire to th e  large masses so collected.
* The Russian Thistle: Its history as a weed in the United States, with an account 
of the means available for Its eradication. Bull. U. S. Dept, of Agrl., Dir. Bot. 15: 14.
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RAILROADS AND THE EXTERMINATION OF THE WEED.
In  our experience over the  sta te of Iowa, M innesota and Wisconsin, we 
have found th a t  th e  railroads a re  very much more careful in  th e  observance 
of the  Russian th is tle  law than  th e  people of the  same communities. I t  has 
become the  regu la r practice of all of our g rea t tru n k  lines to  remove th e  weed 
during the  m onth of August by mowing, and setting  these weeds on fire. I t  
is tru e  th a t sometimes these weeds are overlooked, but, as a  m atte r of fact, 
th e  vast m ajority of th e  weeds are destroyed in th is way. The railroads in 
th e  states of Nebraska and Iowa, especially in the  infested districts, have 
kept a la rge  force of men a t  work to  remove the  weeds, and yet, some of 
these weeds frequently escape th e  atten tion  of the  men who are  supposed 
to  remove them .
CITIES AND TOWNS.
T he most frequent source of danger of the  Russian th is tle  to-day comes 
from the  cities and towns. The vacant lot with its unsightly weeds is a  seed 
farm  for the  Russian th istle . Stock yards and streets are all well adapted 
for the  grow th and preservation of th is  noxious weed since th e  vast m ajority 
of cities and towns pay b a t little  attention  to destruction of weeds, for, when 
the  m atte r is brought to th e ir  attention  it  is 110 la te to destroy th s  seed, as 
they  have fully formed. I  regard  the  danger coming from cities and towns 
as a very g rea t one.
THE FUTURE OF THE RUSSIAN THISTLE IN IOWA.
The question may be asked, will the  Russian th is tle  become as noxious 
in Iowa as it  has become in the  Dakotas and parts  of Nebraska? W e must 
first consider the conditions existing in th is state as compared w ith those 
existing in portions of Nebraska, Kansas and the  Dakotas. In  these states 
th e re  are large portions of unoccupied land. These, from the  very natu re  
of the  case, a re  never brought under cultivation. In fact they cannot grow 
cultivated crops. The grass does not form a m atted system of roots, but 
leaves, in a  g rea t many case3, large ooen spaces, and here the  conditions are 
most favorable for the  development of th e  Russian th is tle  to its fullest 
extent. Hence the  Russian th istle  will ever rem ain a perm anent weed in 
those regions. Then, too. 1 h e climatic conditions are much more favorable in 
these states than  in o ilfcown. However, we should rem em ber th a t the  
p lant has somewhat adapted itself to the condition of large rainfall. The 
Russian th is tle  grows luxuriantly  along the  sandy banks of the  Missouri 
r iv er a t  Omaha, Onawa and Sioux City. The w ater here is within easy reach, 
and Mr. Dewey is authority  for the  statem ent, th a t the Russian th istle  
grew  and spread rapidly in spite of the  rainfall of 45 inches a t Minneapolis, 
so th a t from a clim atic standpoint i t  is probable th a t the conditions exist­
ing in  th is sta te  and the  o ther states mentioned are on a parallel. Its  
spread in  th is  state-, however, is largely overcome by th e  fact th a t Iowa is 
a corn state, and much of the  soil is thoroughly cultivated, and a.thoroughly 
cultivated soil does nqt perm it the  growth of the  Russian th istle , so th a t 
w hile our weeds may spread from one locality to another, I  am fully con­
vinced th a t i t  will not become as noxious as many other weeds occurring in 
th is  state. Tim e may, however, show th a t th e  w riter is m istaken in regard
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to this, but all evidence, thus far, seems to show that it has not spread as 
rapidly as some other weeds have in this state. The weed is an evidence 
of poor farming, and I venture to suggest that this aggressive weed, as well 
as many others, have bettered the condition of farming. Professor Bailey 
says, “ I am looking to the Russian thistle, therefore, as the apostle of a 
new agriculture for the northwest.”*
R U S S IA N  T H IS T L E  L A W S .
The states of North Dakota, Wisconsin, South Dakota, Nebraska, Kan­
sas, Minnesota and Iowa have laws on the extermination of the Bussian 
thistle. The laws of these states may be found in bulletins of the 
experiment stations of the respective states. These can, no doubt, be 
obtained on application to the proper authorities. We would also refer to 
the special paper of Mr. L. H. Dewey,t on legislation against weeds.
L A W S  O P  IO W A .
The law of Iowa, as codified by the Twenty-sixth General Assembly, 
reads as follows: “ Russian Thistle. No owner or occupant of any land 
or lots, or corporation or association of persons owning, occupying or con­
trolling land as right of way, depot grounds or other purposes, or public 
officer in charge of any street or road, shall allow to grow to maturity 
thereon the Russian thistle or salt wort (Salsoli kali variety Tragus). It 
shall be the duty of every person or corporation so owning, occupying or 
controlling lands, lots or other real property, or any road supervisor or 
other public officer having charge of any street or road, to cut, burn or 
otherwise entirely destroy such thistle growing on said premises, right of 
way, road or street, before the same shall bloom or come to maturity; and 
any person, corporation or public officer neglecting to destroy all such 
thistles as aforesaid, after receiving notice in writing of their presence, 
Bhall be deemed guilty of misdemeanor and be punished accordingly. It 
shall be the duty of any person knowing of the presence of Russian thistles 
upon any premises, lands, lots, streets, roads or elsewhere, at any time 
after the first day of July, to give notice in writing to the owner, occupant, 
or person or corporation in possession in proper time to prevent maturity, 
to give notice in writing immediately to any number of the board of 
trustees of the township in which the said th is tle sw e  growing; or if within 
a city or town, then to give notice to the mayor, recorder or clerk thereof, 
who shall within five days after the receipt of said notice cause their total 
destruction, the costs thereof, together with the cost of serving notice, to 
be paid out of the county fund upon the certificate of the township trustees 
or the council, as the case may be, to the board of supervisors; which board 
shall cause the sum so paid to be levied as a special tax against the prem­
ises upon which the thistles are growing, and against the person or cor­
poration owning or occupying the same; which amount shall be collected 
by the county treasurer as other taxes, and paid into the county fund.”
* The survival of the unlike, a collection of evolution essays suggested by the study 
of domestic plants. New York. 195: 1897.
+U. S. Dept. Agrl. Bull. Dlv. of Bot., 17:
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“ W here townships and trustees have received notice, as aforesaid, of the  
presence of such th istles upon th e  lands owned by the  United States o r th is  
state, i t  shall be th e ir  duty to  cause th e ir  destruction, and the  cost thereof 
upon proper certificate of the  amount, shall be paid out of the  county fund.” '
FORAGE VALUE.
I t  has been known for a  long tim e th a t several of the  membsrs of th is 
family a re  valuable as food plants. Thus the leaves of the  common goose- 
foote Chenopodium album  L ., is frequently used for greens and th e  spinage 
[Spinada oleracea) has been cultivated from the orient for cen 'u ries The 
common variety  of Beta (Swiss Chard) is used as a pot herb. It is, in fact., 
like the ordinary beet, except i t  has broad, fleshy petioles. In  addition to 
th is  th e re  are many o ther plants of th is order which have sim ilarly fleshy 
leaves and can be utilized. Several of the  members of th is o rder are  con­
sidered valuable forage plants, and it  wa= due largely to Baron Ferdinand 
Von M ueller of Melbourne, governm ent botanist of Australia, who collected 
th e  seed of these species many years ago and sent i t  to various parts of the 
world. This was done before it was though t or dreamed th a t these plants 
would cease to exist in th e ir  native condition. Mr. J. G Smith,* who has 
studied th e  forage conditions of A ustralia, and who is well acquainted with 
the  habits of these plants and th e ir  conditions, says: “ These saltbushes are 
not cultivated plant?. In  many portions of A ustralia they have become well 
nigh extinct, th rough th e  same causes th a t are leading to the  exterm ina­
tion of our own native forage plants and grasses, the over-pasturage of the 
ranges and the  consequent destruction by too close feeding and by 
tram pling .”
B ut we also have many of our own species, native of the  west, which 
should be preserved from exterm ination, and here again Mr. Sm ith well 
observes: “ Many, if not all, of the  American Atriplex and Chenopodium 
species, especially those th a t are natives of the  g rea t ranges, will become 
ex tinct along w ith some of our best pasture grasses, if an effort is not made 
to conserve and disseminate them . W e know th a t they are thoroughly 
acclimated. They grow on the  alkali plain?, along th e  m argins of brakish 
ponds, and on sterile lands. They are perfectly adapted to  situations where 
b e tte r forage plants and grasses will not grow. They are natives of the 
vast arid  and semi-arid uplands, which th rough absence of w ater will never 
be used for anything but cattle  and sheep ranges. They a re  b e tte r  fitted to 
soil and clim atic conditions as they now exist w ith us, and they are  less 
liable to  become weeds in cultivated lands. Saltbushes are valuable 
only as supplementary forage plants. They will not take the place of grass 
for continuous pasturage. W hen mixed w ith native grasses of a range, 
they  ac t as a  b itte r  tonic to increase the appetite and improve the  general 
condition of grazing animals. B ut the re  is sufficient nourishm ent in them  
to sustain life when th rough drought or o ther causes th e re  is no grass.” 
B ut Mr. Sm ith, speaking of Russian th is tle  sa js: “The Russiaa th is tle  
belongs to  th e  same plant family as the A ustralian saltbush. This weed in 
its early stage furnishes good forage for sheep and ca ttle  and while it  may 
be a blessing on a sheep ranch, i t  is an undisguised curse on the  p rairie  hay 
lands and in cultivated fields ” However, i t  may be well here to sta te what
*U. S. itept. Agrl. Circ. Dlv. of Agrostology, 3: 8.
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has been found in regard  to  the  Russian th istle  as a forage plant, on th e  
college ground a few years ago. T he secretary  of agriculture, Hon. Jam es 
W ilson, speaking of the  thistle, says: “Sheep and cattle ea t i t  readily 
in its young stage, but our horses and hogs refuse it; no doubt they would 
ea t i t  w ith usage. The most strik ing  economic fea tu re  concerning it 
from the^ fa rm er’s standpoint is the  shortness of the tim e when it  
could be grazed by animals. I t  is an annual and must begin grow th every 
spring. Observing know th a t we get our first grazing from peren­
nials, like tim othy and blue grass, o r from biennials like the  clovers, 
and w inter rye th a t  make a rapid growth the year previous; having roots 
established they send up leaves as soon as i t  is warm enough; the  Russian 
th is tle  must s ta rt from th e  seed and its growth is qu ite slow for several 
weeks, when the  stock is grazing perennials and biennials.”
I t  may be interesting fu rthe r to give the  analysis of the Russian th is tle  
as determ ined by Professor P atrick .*
According to Professor P a tr ic k ’s analyses, th e  dry  m atte r of the  Russian 
th istle , when cut a t th ree  different times, two weeks apart, is as follows:
—  22 —
June 12. June 26. Ju ly  12.
Crude a s h _________________________________ 22.01
2.20
39.39
17.94
18.46
[14.35]
18.79
1.84
38.46
23.19
17.72
[12.90]
14.30
1.14
44.63
30.82
9.11
[6.85J
E th e r ex tract (crude f a t ) ................................. ..
N itrogen-free ex trac t (soluble ca rbhydra tes).. 
Crude fiber________________________________
Crude protein (total nitrogen x 6 .2 5 ).................
T rue albuminoid (albuminoid N x 6.25)______
T o t a l . ............. ................................................ 100.00 100.00 100.00
“ As usual in sim ilar comparisons the  percentages of ash, e th er ex tract, 
crude protein and tru e  albuminoids are seen to have decreased, while those 
of fiber and nitrogen-free ex trac t (i. e. starch, sugars, gums, etc.) a re  seen to 
have increased with the  advance toward m aturity  of the  p lan t.”
“ Finally, to  enable the reader to  readily compare the  composition of th e  
Russian th is tle  w ith  th a t of some of our common forage crops, the  following 
table is appended, in which are  brought together the analyses of the  water- 
free substance (dry m atter) of the  th is tle  a t th e  first two dates of cutting, 
of blue grass in early bloom, of red clover, alsike clover, pea fodder and 
prickley comfrey,—the  last being included because of its resemblance, 
chemically, to  th e  Russian th istle , notably w ith respect to  its h igh  percen t­
age of ash .”
T he appended averages of Professor P a tr ic k ’s show th a t the  Russian 
th istle , so far as chemical analyses are concerned, compare favorably w ith 
some o ther forage plants, and in work of th is kind one should always 
rem em ber th a t too much reliance cannot be placed upon chemical analyses; 
o ther th ings m ust be taken into consideration, palatib ility  and d igestab ility , 
and Professor P a trick  correctly states th is point:
“The Russian Thistle. Bull. Iowa Agrl. Col., Exp. Sta., 26:
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Crude a s h _________________ 22.01
2.20
39.39
17.94
18.46
[14.35]
18.79
1.84
38.46
23.19
17.72
[12.90]
8 47 
2.25
50 50 
29.11 
9.67 
[ 8.64]
9.14 
2 74
45.22 
28.07 
14 83 
[12.86]
13.42
2.55
42 47 
20.05 
2151 
[16.13]
9.59
3.97
37.80
28.80 
19.84
19.07
2.01
38.21
19.23
21.48
[16.66]
E ther ex tract (crude fat)........
N itrogen-free ex trac t (sol. 
carb hydrates)____! ______
Crude fiber________________
Crude protein (total N x 6.25.. 
Truealbum inoids(alb. Nx6.25)
T o ta l ........................ : 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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